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1
TRACKED UTILITY VEHICLE

CROSS-REFERENCE TO RELATED
APPLICATION

The present application 1s based on and claims the benefit
of U.S. provisional patent application Ser. No. 62/291,850,
filed Feb. 5, 2016, the content of which 1s hereby incorpo-

rated by reference 1n 1ts entirety.

BACKGROUND

The present disclosure 1s directed toward power
machines. More particularly, the present disclosure is related
to utility vehicles. Utility vehicles, for the purpose of this
discussion, include vehicles capable of performing a variety
of different tasks, including digging, carrying material, and
the like.

The discussion above 1s merely provided for general
background mformation and 1s not intended to be used as an
aid 1n determining the scope of the claimed subject matter.

SUMMARY

This Summary and the Abstract are provided to introduce
a selection of concepts 1 a simplified form that are further
described in the Detailed Description. The Summary and the
Abstract are not intended to 1dentify key or essential features
of the claimed subject matter.

Disclosed are utility vehicle power machines with a
frame, single left and right side tracks or tractive elements,
a cab, a box supported toward the rear of the frame, and a
lift arm supported toward the front of the frame.

In one embodiment, a utility vehicle 1s disclosed. The
utility vehicle has a frame including an engine compartment
for supporting an engine in which the engine and a power
source for a drive system are mounted. A cab 1s supported by
the frame and 1s configured to provide an operator station for
an operator of the utility vehicle. A lift arm carrier 1s
positioned forward of the cab and the engine compartment
and a lift arm 1s operably coupled to the lift arm carrier and
extending forward therefrom, the lift arm configured to be
moved relative to the frame under power. A box 1s coupled
to the frame and positioned rearward of the cab, the box
being positioned above at least a portion of the engine
compartment. First and second single track tractive elements
are each coupled to the frame and to the drive system power
source, and positioned on opposite sides of the frame.

In other embodiment a utility vehicle 1s disclosed. The
utility vehicle has a frame including an engine compartment
for supporting an engine in which the engine and a power
source for a drive system are mounted. A cab 1s supported by
the frame and 1s configured to provide an operator station for
an operator of the utility vehicle. The cab 1s positioned over
at least a part of the engine compartment. A lift arm 1s
pivotally mounted to the frame and operable to move
relative to the frame under power. First and second tractive
clements are each coupled to the frame and the drive system
power source, the first and second tractive elements being
positioned on respective first and second sides of the frame.
A heating, ventilation, and air conditioning system for
conditioning air in the cab i1s mounted to the frame at a
position forward of the cab.

In yet another embodiment, a utility vehicle 1s disclosed.
The utility vehicle has a frame and a cab supported by the
frame, the cab having an operator station for an operator of
the utility vehicle. A lift arm carrier 1s mounted to a front end
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2

of the frame forward of the cab, the lift arm carrier being
configured to recerve and pivotally mount each of a plurality
of different l1ift arms, each of the lift arms having a different
geometry. The lift arm carrier 1s configured to move an
attached lift arm under power. A box 1s coupled to the frame
and positioned rearward of the cab. First and second tractive
clements are coupled to the frame and positioned on oppo-
site sides of the frame.

In yet another embodiment, a power machine 1s disclosed.
The power machine has a frame, an engine supported by the
frame, a traction system operably coupled to the engine and
selectively operated to propel the power machine over a
support surface. A controller 1s 1n communication with the
traction system for controlling operation of the traction
system. The controller 1s capable of communicating with a
first operator mput and a second operator mnput for control-
ling steering of the power machine and the controller is
configured to select one of the first and second operator
inputs for controlling the steering of the power machine.

In yet another embodiment, a method of controlling the
steering ol a power machine 1s disclosed. The method
includes selecting, from a first and second operator 1nput, a
steering control mput for receiving steering control signals
from an operator. The method then receives steering control
signals from the selected steering control input and provides
a steering control signal to a traction system to steer the
power machine.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a block diagram 1illustrating functional systems
ol a representative utility vehicle power machine on which
embodiments of the present disclosure can be advanta-
geously practiced.

FIG. 2 1s a block diagram illustrating a right side dia-
grammatic view of an 1illustrative embodiment of a utility
vehicle having track assemblies as tractive elements.

FIG. 3 1s a block diagram 1illustrating a right side dia-
grammatic view ol another embodiment of a utility vehicle
having track assemblies as tractive elements.

FIG. 4 15 an illustration of a utility vehicle incorporating
the concepts 1llustrated 1n FIG. 2.

FIG. 5 15 a perspective view of the utility vehicle of FIG.
4 showing access covers removed on a front side of the
vehicle showing components mounted behind the covers.

FIG. 6 1s a block diagram of a steering control system for
a utility vehicle of the type discussed herein according to one
illustrative embodiment.

DETAILED DESCRIPTION

The concepts disclosed 1n this discussion are described
and 1illustrated with reference to exemplary embodiments.
These concepts, however, are not limited in their application
to the details of construction and the arrangement of com-
ponents 1n the illustrative embodiments and are capable of
being practiced or being carried out in various other ways.
The terminology 1n this document 1s used for the purpose of
description and should not be regarded as limiting. Words
such as “including,” “comprising,” and “having” and varia-
tions thereol as used herein are meant to encompass the
items listed thereafter, equivalents thereof, as well as addi-
tional items.

The present disclosure 1s directed toward power machines
with a cab providing an operator station, and a box rearward
of the cab configured to haul or carry matenals, tools, or
other items. Power machines, for the purposes of this
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discussion, include a frame, at least one work element, and
a power source that 1s capable of providing power to the
work element to accomplish a work task. In exemplary
embodiments, the power machine 1s a utility vehicle.

FIG. 1 1s a diagram 1illustrating various components and
systems of a representative power machine 100 on which the
embodiments discussed below can be practiced. FIGS. 2-3
illustrate embodiments of such power machines 200, 300.

The power machine 100 of FIG. 1 has a frame 110, a
power source 120, and one or more work elements 130. In
exemplary embodiments described below, power machine
100 1ncludes a work element 130 1n the form of a lift arm
operably coupled at or near the front of frame 110. In some
exemplary embodiments, the power machine 100 also
includes a work element interface 115 in the form of a lift
arm carrier that allows multiple different work elements, 1n
particular multiple different types or sizes of lift arms, to be
interchangeably attached to and operated at the front of
power machine 100.

Because power machine 100 shown 1 FIG. 1 1s a self-
propelled power machine, 1t also has tractive elements 140,
which are themselves work elements provided to move the
power machine over a support surface. The tractive elements
140 are, in exemplary embodiments, a single left side
tractive element 140L and a single right side tractive element
140R (collectively shown as tractive elements 140 1in FIG.
1).

Also 1illustrated 1n FIG. 1 1s an operator station 150 that
provides an operating position for controlling the work
clements of the power machine. In exemplary embodiments
described below 1n greater detail, operator station 150
includes a cab 155 supported by frame 110. Also supported
by the frame of power machine 100 1s a box 112 at the rear
of the machine for carrying loads. In some embodiments, the
box 112 1s moveable with respect to the frame 110 to allow
material to be dumped from the box. A control system 160
1s provided to interact with the other systems to perform
vartous work tasks at least in part in response to control
signals provided by an operator.

Certain power machines have work elements that are
capable of performing a dedicated task. For example, power
machine 100 has, in exemplary embodiments, a lift arm to
which an implement, such as a bucket, 1s attachable such as
by a pmning arrangement. The work element, 1.e., the lift
arm can be manipulated to position the implement for the
purpose of performing the task. The implement, 1n some
instances can be positioned relative to the work element,
such as by rotating a bucket relative to a lift arm, to further
position the implement. Under normal operation of such a
power machine, the bucket 1s intended to be attached and
under use. Such power machines may be able to accept other
implements by disassembling the implement/work element
combination and reassembling another implement in place
of the original bucket. Other power machines, however, are
intended to be used with a wide variety of implements and
the lift arm can include an 1mplement carrier to facilitate
attachment of multiple different types of implements to the
l1ift arm. At 1ts most basic, such an implement carrier (not
shown) 1s a connection mechanism between the lift arm and
an 1implement.

Frame 110 includes a physical structure that can support
various other components that are attached thereto or posi-
tioned thereon. The frame 110 can include any number of
individual components. Frame 110 supports the power
source 120, which 1s capable of providing power to one or
more work elements 130 including the lift arm and one or
more tractive elements 140, as well as, 1n some instances,
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4

providing power for use by an attached implement via an
implement interface on the lift arm. Power from the power
source 120 can be provided directly to any of the work
clements 130, tractive elements 140, and implement inter-
faces. Alternatively, power from the power source 120 can
be provided to a control system 160, which 1n turn selec-
tively provides power to the elements that are capable of
using 1t to perform a work function. Power sources for
power machines typically include an engine such as an
internal combustion engine and a power conversion system
such as a mechanical transmission or a hydraulic system that
1s capable of converting the output from an engine 1nto a
form of power that 1s usable by a work element. Other types
of power sources can be mcorporated into power machines,
including electrical sources or a combination of power
sources, known generally as hybrid power sources.

FIG. 1 shows a single work element designated as work
clement 130, but various power machines can have any
number of work elements. In exemplary embodiments dis-
cussed below 1n greater detail, lift arm work elements can be
attached to the frame at the front of the power machine or
attached to a lift arm carrier at the front of the power
machine. In other embodiments, other work elements can be
attached to the frame of the power machine or to the lift arm,
and can be movable with respect to the frame or lift arm
when performing a work task.

In addition, tractive elements 140 are a special case of
work element in that their work function 1s generally to
move the power machine 100 over a support surface. Trac-
tive elements 140 are shown separate from the work element
130 because many power machines, including embodiments
discussed below, have additional work elements besides
tractive elements, although that 1s not always the case. As
discussed above, 1n exemplary embodiments, tractive ele-
ments 140 are embodied as a single lett side tractive element
140L and a single rnight side tractive element 140R, each
mounted to the frame, for example rigidly or through
suspension assemblies (not separately shown).

Referring now to FIG. 2, shown 1n a block diagram format
1s a right side diagrammatic view of utility vehicle power
machine 200, which 1s an exemplary embodiment of power
machine 100 shown 1n FIG. 1. As shown 1n FIG. 2, power
machine 200 includes a frame 210 having a front and a rear.
Coupled to the frame are single left and right side tractive
clements or tracks 240R and 240L. Tractive element 240L 1s
not shown 1n the right side view of FIG. 2, but 1s of the same
type as tractive element 240R. Tractive elements 240L,
240R are rigidly or moveably mounted to the frame 210 and
are selectively operable to cause the power machine 200 to
move over a support surface. By movably mounted, 1t 1s
understood that the tractive elements 240 can be mounted
such as by torsional mounts to provide suspension between
the tractive elements and the frame 210. Whether or not the
tractive elements 240 are mounted rigidly or via a suspen-
s10on, 1t should be appreciated that the tractive elements are
rigidly mounted in the sense that they are unable to pivot
under control of the operator to perform a steering function.
Rather, the tractive elements 240 can be made to operate
against each other to cause the power machine 200 to turn
by skidding over a support surtface. Frame 210 supports a
power source 220, which can be any of the power sources
discussed above with reference to power source 120, and a
control system 260 which 1s an embodiment of control
system 160. Among other things, the power source 220 1s
operably coupled to the tractive elements 240 to selectively
power the tractive elements 240. The control system 260
includes operator controls that are manipulable to control
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movement of the power machine, including direction and
speed of travel. In various embodiments, different suitable
operator controls can be used to provide signals to control
direction and speed of travel. At or toward the top of the
frame, for example at a position between the front and rear
ends of the frame, frame 210 supports cab 255 1n which the
operator station 1s provided and where operator controls can
be advantageously positioned. In exemplary embodiments, a
box 212 1s attached to or supported by frame 210 at a rear
end of the frame. Box 212 1s an embodiment of box 112
described above. Box 212 can be rigidly mounted to the
frame or can be capable of being tilted to dump material that
may be positioned within the box.

In some exemplary embodiments, power machine 200
includes a heating, ventilation, and air conditioning (HVAC)
system 280 at or near the front of frame 210, with the engine
or other power source 220 rearward of the HVAC system.
More specifically, HVAC system 280 can be forward of, and
spaced apart from (i.e. outside of an engine compartment),
the engine and power source.

In the embodiment illustrated in FIG. 2, a lift arm 230 1s
directly pivotably mounted to the front end of frame 210 and
power machine 200. Along with the single track tractive
clements, this provides advantageous and unique function-
ality to a utility vehicle, allowing the utility vehicle to
perform functions of a loader, while also providing the
benefits of a utility vehicle. For instance, while being
capable of performing work functions similar to that per-
formed by a loader using lift arm 230, utility vehicle 200 can
haul or carry materials, tools, or other items 1n utility vehicle
box 212. Also, while loaders include operator stations con-
figured to carry a single operator, cab 255 can in some
embodiments include seating for carrying an operator and
one or more additional passengers.

Referring now to FIG. 3, shown 1n a block diagram format
1s a right side diagrammatic view of utility vehicle power
machine 300, which 1s another exemplary embodiment of
power machine 100 shown 1n FIG. 1. Utility vehicle power
machine 300 includes similarly numbered features and com-
ponents to those illustrated 1n FIG. 2, and those similarly
numbered components are not separately discussed. For
example, frame 310, tractive element 340R, power source
320, cab 355, box 312, control system 360, and HVAC
system 380 can be as described above with reference to
frame 210, tractive element 240R, power source 220, cab
255, box 212, control system 260, and HVAC system 280.

Power machine 300 shown 1n FIG. 3 includes a lift arm
carrier 315 attached to or supported by frame 310 at the front
end. The lift arm carrier 1s an embodiment of work element
interface 115 shown 1n FIG. 1 and 1s configured to mount
different l1it arm types, sizes, etc. to power machine 300. For
example, as shown, using lift arm carrier 315, both of a first
l1ift arm 330 of a first si1ze or type, and a second lift arm 3335
ol a second size or type, can be mounted (one at a time) to
the front end of the utility vehicle power machine. The lift
arm carrier 315 can be pivotably mounted to the frame 310
and be configured to rigidly mount a lift arm to the carrier,
or the lift arm carrier can be rigidly mounted to the frame
and configured to pivotably mount a lift arm to the carrer.
By including lift arm carrier 315, diflerent types or sizes of
lift arms can be interchangeably coupled to power machine
300 and powered by power source 320 and control system
360, to provide a wide range of functionality to the power
machine. Liit arms of the type employed on loaders or other
loader type vehicles are oiten movable relative to the frame
of a loader under power from one or more actuators such as
hydraulic cylinders, with at least one of the actuators being,
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6

mounted to the frame of the machine. In some embodiments,
l1ift arms 330 and 335 have actuators mounted thereon that
will also necessarily need to be mounted to the frame of the
machine. Thus, the lift arm carrier 315 will be configured to
accept one or more actuators for mounting thereon. In
addition, actuators of the type used on lift arms require a
power source such as pressurized hydraulic fluid for control
of the actuators. The lift arm carrier 315 also includes a
connection to a power source on the machine such as
hydraulic couplers (not shown) to selectively provide
hydraulic pressure to actuators on the lift arm.

FIG. 4 1illustrates a power machine 400, which includes
features similar to those outlined in the block diagram of
FIG. 2. Namely, power machine 400 has a frame 410, upon
which 1s mounted a cab 455, a box 412 and a lift arm 430.
In addition, a tractive element 440R 1s shown and another
tractive element 440L (shown 1n FIG. 5) 1s mounted to the
frame 410 on an opposing, leit side of the power machine.
Power machine 400 1s a utility vehicle with a power source
(not shown) and a control system (not shown). An engine
compartment 1s positioned within the frame 410 at least
partially beneath the box 412 such that rotation of the box
about an axis 414 provides access to the engine compart-
ment. In some embodiments, the engine compartment
extends beneath the cab. The power machine 400 in FIG. 4
shows a pair of covers 416 and 418 on the front side of the
frame. The covers 416 and 418 are removable to allow
access to the space beneath the space. These covers are
positioned on opposing sides of the lift arm 430. Various
components are advantageously located 1n front of the cab
and accessible by removing these covers as discussed 1n
more detail below. A lift arm carrier 450 1s positioned
forward of the cab 4355, Lift arm 430 and tilt cylinder 432 are
operably coupled to the lift arm mount 450. Liit arm 430 1s
a radial path lift arm. That 1s, the lift arm 430 1s moves along
a generally radial path in response to actuation of a lift arm
cylinder (not shown). Liit arm 430 can be replaced on the lift
arm carrier 430 by a lift arm of a different geometry and/or
s1ze so that the same utility vehicle power machine 400 can
be equipped with different lift arms.

FIG. § 1llustrates power machine 400 with covers 416 and
418 (shown 1n FIG. 5) removed. On one side of the lift arm
an HVAC system 460 1s coupled to the frame. HVAC system
460 1s advantageously positioned forward of the cab and
outside of the engine compartment to provide a mounting
location that 1s close to the cab as well as 1solated from heat
generated 1n the engine compartment. In addition, mounting
the HVAC system 460 in front of the cab and eases space
requirements inside of the engine compartment. On another
side of the lift arm 1s a battery 462 and an air cleaner 464.
Each of these components 1s also positioned outside of the
engine compartment, thereby allowing for easy access for
routine maintenance by simply removing the access cover.

FIG. 6 illustrates a steering control system 500 for con-
trolling the steering of the power machine 400 according to
one 1llustrative embodiment. Steering control system 500
includes a controller 510 that 1s 1n communication with a
steering wheel signal 520 and a joystick signal 530. In some
cases, a power machine may have one or the other of the
steering wheel signal and the joystick signal provided to the
controller 510 and the controller 510 may be equipped to
sense¢ which of the joystick control signal 530 and the
steering wheel signal 520 1s present and use the signal
provided to control the traction system 540. In other embodi-
ments, both the steering wheel signal 520 and the joystick
control signal 530 can be present and a model signal 550 can
be provided to select one or the other of the steering and
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joystick control signals to use to control the traction system
540 to control steering of the power machine. A method of
controlling the steering of the power machine, then, 1n some
embodiments, includes determining what operator input 1s
providing a steering control signal (i.e. joystick or steering
wheel), receiving the steering signal and then controlling the
traction system to steer the machine. The determination of
what operator input 1s providing a steering control signal can
be accomplished by sensing the presence of one or both of
a first and second device (i.e. a steering wheel and a joystick)
that can provide operator imput signals. This sensing can be
made, for example, by sensing CAN or other serial com-
munication from either or both device. In the event that both
are present, the method can select one or the other either
through a priority scheme (for example, the steering wheel
can have precedence over the joystick or vice versa) or
through the recognition of a signal from a mode switch that
an operator can actuate to select one or the other.

Although the present invention has been described with
reference to preferred embodiments, workers skilled 1n the
art will recognize that changes may be made i form and
detail without departing from the spirit and scope of the
invention.

What 1s claimed 1s:

1. A utility vehicle, comprising:

a frame including an engine compartment for supporting
an engine, the engine and a power source for a drive
system being mounted therein;

a cab supported by the frame and configured to provide an
operator station for an operator of the utility vehicle;

a lift arm positioned forward of the cab and the engine
compartment and configured to be moved relative to
the frame under power;

a box coupled to the frame and positioned rearward of the
cab, the box being positioned above at least a portion
of the engine compartment;

first and second single track tractive elements each
coupled to the frame and to the drive system power
source, and positioned on opposite sides of the frame;
and

an air cleaner and a heating, ventilation, and air condi-
tioning (HVAC) system each mounted to the frame at
positions forward of the cab, with the air cleaner being
positioned on a first side of the lift arm and the HVAC
system being positioned on a second side of the lift
arm.

2. The utility vehicle of claim 1, and further comprising

a heating, ventilation, and air conditioning (HVAC) system
mounted to the frame at a position forward of the cab.

3. The utility vehicle of claim 1 and further comprising an
air cleaner mounted to the frame at a position forward of the
cab.

4. The utility vehicle of claim 1 and further comprising a
battery mounted to the frame at a position forward of the
cab.

5. The utility vehicle of claim 1 wherein steering 1s
accomplished by skidding.

6. A utility vehicle, comprising;

a frame;

a cab supported by the frame and having an operator

station for an operator of the utility vehicle;

a lift arm carrier mounted to a front end of the frame
forward of the cab, the lift arm carrier being configured
to recerve and pivotally mount each of a plurality of
different lift arms, each of the lift arms having a
different geometry and wherein the lift arm carrier
includes a hydraulic coupler for providing a connection
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to a power source on the machine to provide pressur-
1zed hydraulic fluid to actuators on the lift arm;

a box coupled to the frame and positioned rearward of the

cab; and

first and second tractive elements each coupled to the

frame and positioned on opposite sides of the frame.
7. The utility vehicle of claim 6, wherein the first and
second tractive elements are first and second single track
tractive elements.
8. The utility vehicle of claim 6, wherein the lift arm
carrier 1s pivotally mounted to the frame.
9. The utility vehicle of claim 6, wherein the lhift arm
carrier 1s configured to accept one or more actuators from the
lift arm for mounting thereto.
10. A power machine, comprising;:
a frame;
an operator compartment supported by the frame;
an engine supported by the frame;
a traction system operably coupled to the engine and
selectively operated to propel the power machine over
a support surface;

first and second operator inputs, each mounted in the
operator compartment and each capable of providing a
signal for controlling steering of the power machine;
and

a controller in communication with the traction system for

controlling operation of the traction system, the con-
troller being configured to communicate with the first
operator mput and the second operator mnput, wherein
the controller 1s configured to select one of the first and
second operator inputs to the exclusion of the other of
the first and second operator inputs for controlling the
steering ol the power machine, the controller control-
ling steering based on signals from the selected one
operator mput regardless of any inputs from the
excluded other operator mput, wherein the controller
selects the one of the first and second operator inputs
for controlling the steering of the power machine by
sensing which of the first and second operator inputs 1s
in communication with the controller, and when the
controller senses that each of the first and second
operator 1inputs 1s 1n communication with the controller,
the controller selects one of the first and second opera-
tor inputs for receiving signals to control the steering of
the power machine and 1gnores signals from the other
of the first and second operation mnputs.

11. The power machine of claim 10, and further compris-
ing a mode switch 1n communication with the controller, the

mode switch capable, upon actuation, of providing a signal
to the controller to select which of the first and second
operator mputs to receive steering signals.
12. A method of controlling the steering of a power
machine having an operator compartment, comprising;:
selecting from a first operator input and a second operator
input, each of which 1s positioned within the operator
compartment and each of which 1s independently
capable of providing a signal to a controller related to
steering control of the power machine, a steering con-
trol mput for receiving steering control input signals
from an operator, wherein when the controller senses
that each of the first operator input and second operator
mput 1s 1 communication with the controller, the
controller selects one of the first operator input and the
second operator mput as the steering control input for
receiving the steering control input signals to control
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the steering of the power machine and 1gnores signals
from the other of the first operator input and the second
operator mnput;

receiving the steering control mput signals from the
selected steering control input; and 5

providing a steering control signal from the controller to
a traction system to steer the power machine based on
the received steering control input signals from the
selected one of the first operator input and the second
operator mput and wherein the controller 1gnores sig- 10
nals from the other one of the first operator mput and
the second operator iput.

13. The method of claim 12, and further comprising;:

receiving a mode input to select the one of the first
operator input and the second operator input for recerv- 15
ing the steering control iput signals.

14. The method of claim 12 and further comprising:

selecting the other of the first operator input and the
second operator mput as the steering control iput for
receiving the steering control mmput signals from the 20
operator; and

wherein receiving the steering control imput signals from
the selected control mput includes receiving the steer-
ing control mput signals from the newly selected steer-
ing control mput. 25

15. The method of claim 12, wherein selecting from the

first operator mput and second operator input includes
selecting from a joystick and a steering wheel.
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